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COUPON/VOUCHER DiSPENSING MACHINE AND METHOD 

5 BACKGROUND INFORMATION 

The present appJicatioti is a continuation-in-part of U.S. Serial No. 07/940,93 ! . fiied September 
4, 1992, a[id incoiporaied herein by reference. 

The present invcution reJates to coupon dispensing machines and coin sorting machines. 

10 There are a variety of machines which dispense stamps, tickets, coupons, money orders, bank 

frmsactions or the like, One type of machine, shown in U. S. Pat. No. 5,039,848 to Raymond Stoken, 
di.spenses coupons in exchange for money, A display area indicates the different coupons available as 
well as the specific amount of money required to obtain each particular coupon. Uimey is inserted i!3t«) 
Ihe machine via a coin slot, Coatro! circuitry detemsines which coupon has been seiected, the amount 

15 of money requured to purchase this coupon, and if the correct amount of money has been inserted into 
the coin siot. Hie control circuitry then causes die coupon dispenser to dispense the requested coupon. 

Other machines di,spense other types of products. For instance, U.S. Pat. No, 5,021,967 to 
ia^vrence Smith is a money order dispensing machine. This machine is me<mt to be operated by a 
sysiem operator, not a customer, and tiierefore does not require Ute capability to receive money. The 

20 machine prmts money orders on a dot matrix printer alter receiving fee necessary data inputs from the 
operator. 

Such previous devices are deiktetit &om the point of view of a consumer with an arbitrary 
ajuount. of toicis, since litey require die input of an exact coin value. Further, ihe device reqtiires a 
mechanism for detetmining if Uie rectuired amount ha.s been deposited and for taking an appropriate 
25 action depending on wheiher the required amount is deposited. 

A different variety of machines has been patented which son coin.s. One such machine, show in 
U,S, Pat. No. 4,995,848 to David Gob uses two methods to .sort coins, both method.s based on the 
diameter of ttie coins, in this machine the corns are loaded into a hopper. A rotathig wheel feeds the 
coins individually onto six inclined ramp. The coins roil down the ramp with thek rear surfaces resting 
30 against a support stirface. Specific denominations are selected when they fali throu^ slots of varv'ing 
size located in the support surface. Specific dcnorainatiotts are also .selected using peeler knives which 
are arranged at different distances from the ramp surface. These knives toppie the coins from the ramp 
into !?ins. Usmg iwth techniques allows a short ramp to be employed. Another type of machine shown 
in U.S. Pat. No, 4,059,122 io Yoshio Kinoshita counts the number of coins according to denomination 
3 5 after sorting the coins. 

Devices intended for couniing^soning coins are deficient in that the monetary valtie remains 
based in the coins, i.e.. there is no transfer of the value irom the medium of coins to a more cotivettient 
fofiii such as a paper fonn. 

f urthertnore, a number of cottnting and sorting devices are deficient for certain otiier reasoti.s. 
40 lAdcny devices, while having some form of waste contxol device, have been mistjcce.ssfui in compieteiy 
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coRtroiimg waste which may be mlsed in wilij coins. As a restjft, many previous devices are only 
suitable ibr operation by an experienced or skilled operator and are not suitable for use by genera! 
public wiio may be less carefiiJ about including foreign or waste material among coins, in particular, 
many previous devices were designed to admit coins into the counting device at such a rate that it was 
5 not possible for each coin to he individually exposed to the waste control device, i.e„ such thsi some 
coins may block others from the waste control systctti. 

Some counting'sorting devices have had eomplicaied or ineffective control of the flow of coins 
so that it was difiktilt, or expensive to prevent unacceptabiy high surges of coin flow from janiming or 
otherwise overwhelming the son:ing/counting mechanism. Some devices were designed to permit only 
! 0 a slow entry of coitis into the counting/sorting mechanism but, in some cases, this was done at the 
expetjse of tS>e ability to accommodate a high volume of coins and'orhas resulted in unacceptably slow 
operation. 

Many previous devices have been designed wifli insufftciesit accommodatioti for mainteitajjce 
md/OT cleaning so ftat it was difficult or impossible to adequately clean, maintain and/or upgrade such 
15 previous devices. 

Accordingly, it would be advantageous to provide a device which receives an arbitrary amount of 
coins, i.e., which does not requite iti.sertion of an exact minimum amount and which cotiverts tlte value 
of tiie coin from the inconvenient medium of coins to a more convenient ntedium. It would be fiwther 
advantageous to provide a device which provides for effective and efltcieot waste management such 

20 that the device can be used fey the ordinary consumer without resuhing in jamming or damage of the 
machine. It would also he advantageous to provide for a device which accommodates a high volume 
or flow of coins without pennitting surges of coitt flow which can interfere with the counting-'sorting 
and'or waste management systems, without complicated electro/mechanical machinery and, preferably, 
taking advantage ofa gravity mechanism, it would also be useful to provide a device which efficiently 

25 and conveniently provides fee sorted coins in a standard sized coin bag which is conveniently 
accessible. 

SDMMAJIY OF THE imiNTION 

30 The present invention provides an appataftis which can rece ive a number of unsorted coins. The 

coins are sorted and counted to determine a total value. The user is issued a voucher for an amonijt 
related to the total value. 

The present mvcntion ofiers a valuable smice to the retailer in whose store Utiis machine is 
placed as well as to the actual user. People tend to collect coins at home, faiding that carrj'ing large 

35 quantities of coins is unwieldy and impractical. Furthermore, spending coins normally requires either 
placing the coins singularly into product dispensing madiines or counting the corns out by hand. This 
itivention allows the user to periodically exchange excess coins for cash vouchers, llie user need not 
first coimt the coins since the present invention automatically counts the coins. The advantages to the 
retailer are numerous. First, although the voucher is exchangeable for cash or merchandise, most 
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ciistomere are likely to piirchase goods at the store wtsere they gKchsnge their coins. Second, by 
offering a convenience to their ctistomers, retailers gain the gocdwil) of iijese cusEomers. Thm, the 
present inven&m pntjvides a voocher issuing machine in which the amount of the voucher is not presci, 
and also allows coin sortitjg by a typical consumer. 
5 In cne embodiment coins are placed in a hinged hopper cray or "coin tray" built into one of the 

machine's surfaces. To activate the process the user presses a "start" button {pref^rabiy a "soft" button) 
and then lifts one edge of the jray, causing the coins to fall down a chute to the high speed coin sorting 
and counting mechanism. Prsfcrably, the hopper tray is configured to be angled downward and away 
from the chute or "tonsfer tray," Thus, the hopper, in the lower position, ajjd the transfer tray form art 

}0 angled ot peaked structure which the coins must travel over in order to enter ttie transfer (ray. 

Preferably, the angies of tlje transfer tray and hopper are configured such that, as the hopper is lifted, 
tlje coins travel over tiie peak substantially in a single layer such that there is little «3r no substantia! 
overiie or blocking cf a coin traveUing over the peak by other coins. After traveliing over the pe£tfc, the 
coins pass through a gate or slot. The gate or slot is preferably opened or closed by a soienoid control 

15 mechanistn. 

A waste control system mclude.'; a fan, a ma^eiic system, and variou.s types of perf orations in 
the hopper and !3ie transfer tray. Preferably, the fan blows in a direction from ciean-to-dittj', over the 
top of the hopper, dius blowing each coin individually as it passes over the peak. In one embodiment, 
there is a split-patls or dual path for the cleaning airflow, one patii being over the peak and another path 

20 being up through the hopper perforatioiss. Preferably, the ma^et is configured at or near die peak 
such that each coin (or waste item) is exposed to the magnet without being blocked by other coins or 
items. Coins are counted and sorted by denomination and tfien dropped into standard-sized coin bags. 
In one embodiment, a,<i the ctiins are counted, the total monetar>- value is dispiayed on a video screen as 
weli as the ntmiber of coins counted within each denominatitjn. A controller prints and dispenses a 

25 cash voucher to the user via a slot in the machine's surface. 

Besides exchanging cash vouchers for coins, one emlxKiiraent of ihe invention dispenses 
manufacturers' coupons from a separate slot redeemable for vfflious bargains. These coupons are 
dispensed at no cost to the u.ser. Preferably, this coupon dispenser can operate either in conjunction 
with, or independently frorti the coin sorter and voucher dispenser, A second type of coupon to be 

30 dispensed in one embodiment are store coupons. In one embodiment, these coupons are good only for 
specific bar^iains uniciue to that store (or chain of stores). For example, the store manager may have a 
surplus of a particular item and therefore wish to offer a "rvvo-for-one" bargain for a limited time. 
Selected prodiicts and bargains; may also be promoted on the video display. These promotional 
techniques have the advantage of being easily alterable; thus an individual store manager can tailor the 

35 store coupons/ads depending upon factors such as the time of day (e.g., midday grocay store shoppers 
versus after work shoppers versus late ni^t shoppers) while the chain store ower can vary the store 
coiipons/ads depending upon a particular store's location and needs (e.g., deli shop versus bafcer>' shop 
versus floral shop). 
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Generally, in tise prior art, coins are either insened into a machine singuiarh', or in the case oi" 
large commercial sortitjg machines, by trained persotmei. In the present itjYetUkm, nori-trattied 
fwrsoniie! wiil dump large amounts of coins into the hopper tray. Ihes,e untraiiied users are likely to 
empt>- tlietr pereonal contaijicrs, such as oid cans or bottles, dtractiy into the hopjWT wiihout first 
5 iuspecttnc the coins. Thus Jint, tokens, liquids and various other objects wiil probably accompany the 
coins into the machine. Therefore, a method of waste management is used to insure tiiat the macinne is 
not damaged ttiiring use 

In one embodiment, tfac user dumps coins into a hopper tray which doubles as an inspection area. 
Hie bottotn of the hopper miy is perforated, thus aJbwing small foreign objects to fall through the 

J 0 perforations instead of entering the coin sorting mechanism, Wiiiie the coins are in the hopper, the 
user has an opportunity to remove large fca-eign objects. The perforations also permit a flow of air, 
preferably in a direction up through tiie bottom of the hopper tray and away fi ora flje peak and'or tlie 
machine, to blow light materia! off the coins. After inspecting the coins, the user first presses a "go" 
button indicating ^e wish to use tiie machine, and then lifts one edge of the hinged tray, causing t3>e 

15 coiiis to fail down a wjjste management chute. If desffcd or needed, the user can guide coins out of the 
hopper and over the peak by hand. The chute leads to the coin sorting and counting mechanism. In 
one embodiment, when die "go" button is pressed, the coin sorter starts, the coin counter is initialized, 
and a fan within the waste management chute is activated. The fan blows light weight debris, such as 
lint and dust, out of the chute and away irora the coin counter/snjter tnechatjisra. The bottom surfatre 

20 of the waste management chute is a grooved and porous plate which allows any fluids dumped into the 
machine so be removed from tiie coins and collected. This helps to avoid possible damage to the 
machine. Magnetic strips are placed preferably along the entrance and exit areas of the chute, to 
extract any magnetic or magnetically susceptible items, such as tnagsietic tokens antl/or foreign coins 
which may have been included with the coijis, 

25 in one embodiment, the device includes features to pr event undesired surges in die flow of coin.s, 

e..g., to prevent or avoid jamming and to assist in waste management. The peak configuration between 
fte hopper and the transfer fray described above, contributes to controliing the flow of coins mto &c 
hopper tray since the conftguraiion provides that the coins will be moved over the peak in single layers ' 
or planes thus, avoiding excessive coin flow surges, Tiie coins, after travelling over the peak, pass 

30 tJirough a gate, having a height adjusted to further assure that coins ffavel dowT. the transfer tray in 
single layers or planes. Preferably, the gate can be closed or opened, e.g., by a so!enoid-contro!!ed gate 
so that movement of items down the minsfer tray is blocked until the desired time {e.g., tmtii tije user 
has pressed the "go" button and-'or has initially lifted the hopper), f iirther, the pivoted hopper tray, 
because of its angle in the lower or resting position, provides for self-clearing since, wljen the hopper is 

35 lowered to its resting position, the coin.s tend to fall away from the peak aisd the chute, back mto the 
hopper and do not continue to move over the peak in nortnal conditions. 

Preferably, the apparatus is controlled by an inteiligem controller, e.g., a computer such as a 486- 
ciass computer, and is provided with multiple resources and capabilitie.'; for interaction witli the user. 
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with store owner or other taanager of the spparatos and with maintenance services and/'or 
persormei. In one eniboiiment, the computer inciudes a sound board for providing aura! 
communication as well as video cotnraanication, Sn one embodiment, the computer includes a modem 
for remote communication to, fm- example, a cetiiral or a regional (out of store) jocatioii, e.g., for 
S downloading information such as new coupons, additional video or audio dispiaw. yaies or other 
promotional iafbrmstion and the like. In one embodiment, the nrodera can a!,so be used for 
communication with maintenance services or persosinel, for example, for diagnosing malfunctions, 
downloading modifications or upgrades to tfie software and the like. Preferabiy, the computer can 
retain and transfer statistical information such as information relating to customer usage of the 

10 sorter/counter, customer usage of dispensed coupons and tlie liite. 

In one embodiment, the device is configured tor ease of construction, mainten^ce, and cleaning. 
For example, in one embodiment, the device is configured so that all major components cim be fully 
exposed, (e.g., by opening doors) without being obstructed by cross-bracing or other stippons. 
Preferably, many components are mounted on rails or rollers so that they cat! be fully or partialiy 

15 wilhdrawn for ckanisig and/or maintenance, 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig 1 is an illustration of m embodiment of the coin exchange apparatus in a likely environment; 
20 Fig. 2 is a diagram showing the internal layout of iJje principal components in one embodiment 

of the present invention; 

Fig. 3 is a block diagram of the system level electrraiic functions; 
Fig 4 is a flow chart of the operation of tJie system; 
Fig. 5 is a flow chart of the operation of a second embodiment of die system; 
25 Fig. 6 is a block diagram of the stepping motor control circuitry; 

Fig. 7 is a side view of the coin tray and the waste management system; 
Figs. 8 A and SB are diagrams of the bottom plate of the waste management system; 
Fig, 8C is a diagram of a bottom plate of the teansler tray according to Jin embodiment of the 
present i.nvent)on; 

30 Fig, 9 is a three-dimensional view of tiie wa.ste management system ; 

Fig. 10 is a front view of the esaow tray; 
Fig, 11 is a side view of the escrow tray; 

Fig. 12 is an elevational view of the exterior of a coin exchange apparatus according to one 
embodiment of the invetJiion; 
3 5 Fig, i 3 is a block diagram showing major systems of an apparatus according to an embodiment 

of the present invention; 

Fig. 14 is a perspective view of an angled coin tray and peak snucture according to an 
embodiment of tite present invention; 
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Fig, 15 is a cross-sectiona! view of an angled coin tray, pcsOcM structure and transfer tray 
according to an embodiment of the present invention.; 

Fig. 16 is an eievatiO!ia5 view of iJ-ie apparatus according to the present invention witb tJoors in 
the open position showing a numbcT of the interior components; 
5 Fig. 3 7 is a cross-seciiona! view of a coin bag trolley according to an embodiment of iJie present 

Fig. 18 is 3 biock diagmm of coraponenis of the control and 1^0 system, waste control system, 
and couming./sorttng system, according to one embodiment of the present invention; 

Fig. 59 is a How diagram depiciing a procedure for coimting and recording results, according to 
1 0 an embodiment of the present invention: 

Fig. 20 is a ftow diagram depicting procedures for obtaining and recording access according to an 
embodiment of the present inventioti; 

Fig. 2Hs a flow diagram depicting a procedure for remote access initiated by a centtal location; 

Fig. 22 is a flow diagram depiaing procedures for remote 3cce.s.s mitiated by the remote Jocatson; 

15 and 

Fig. 23 is a perspective view of the input tray, peak and initial portion of transfer tray, 
according to an embodiment of Uie presetit inventiotf. 

DETAILED DESCRTFTION OF THE PRIIFERRED E.MBODIMENT 

20 

Figs. 12- IS depict a coin counter/sorter mid co«pon,'voucher dispensing device according to one 
embodiment of the invention, in the embodiment of Fig. 32. the device generaDy includes a coin 
counting/sorting portion 12.02 and a coupon dispensing portion !204. In one embodiment, these 
portions can operate independently m the sen.se that it is possible for the coin counting ponion 1202 to 

25 be cotjnting one ciLslomec's coitts while the dispensing portion 3204 is dispensing coupons and'or 

vouchers to another customo-, fji tee depicted embcdiment. liie coin counting portion 1202 includes an 
input tjay or hopper 1206, a voucher dispensing slot 1208. a coin return .-ijot 1210, a soning/counting 
mechanism 3212, and customer I/O devices, including a keyboard 3214, additional kcj's 1233, a 
speaker 12 16 and a video screen 1218. The coupon dispensing ptJrtion includes an activating device 

30 1 220 such as a button satd coupon recepftacle 3 222. The apparatus 3 200 can inc3ude various indicia, 
signs, displays, advertisement and the like on its external surfaces in the depicted embodiment, 
portions of the counting./sOTting mechanism are visible through a wjndo%v 1226, A power cord 1228 
provides power to the mechanism as described below. 

The depicted embodimeni includes a number of interacting systems, as shown in Fig. 13, 

35 including the coin holding/transfer system 1302, a waste confrol syslem 3 304, the counting/sorting 
system 1306, a control and I/O system 1308. and a voucher/coupon system 1310. in the depicted 
etnbodiment, the coin-holding transfer system 1302 includes the pivoting tray or hopper 1206, a 
transfer tray configured to form a peaked coin input system and a solenoid and gate system as depicted 
in Fig. 3.5. The waste control system 1304, in one embodiment, includes perforated flow-through 

40 surfaces of the hopper 1206, a slot and spout system in fee transfer fray, a waste tray, a magnet system 
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and a fan or blowing system, as iles<3iise<J mors thoroughly below, '{"he cotmtiijg/sortmg system 
iiiciudes a coin hopper, a coin couater, coin sorter and com collection bags, as depicted in Fig. 16, Th& 
voucijcr/coopon system includes one or more dispensers and/or printers for dispensing and'or printing 
voucliers or coupons in response to customer input, as depicted, for example, in Fig. !6. Tht control 
5 and VO systetti is provided for coordinaimg the operation of iiie waste contro! system, the coin 
boiding/'transfer system, the count ing/sonitig system and the vouciier/coupon system. Preferably, the 
coiiiroi atJd !/0 system receives and provides appropriate information and instructions to and fi-om the 
user, and, in one embodiment, can be ti.sed for sending and receiving infortnation to and irom remote 
sites such as for receiving operating information fsuch as discount information, coupon information. 

10 tJpdated software) and providing maifiincfion or diagnostic or statistical information. 

Fig. 7 dq>icts 3 pivoting tray system according to one embodiment of the present invention. In 
this system, the tray 120, in tlie rest position 710, htts a bottom surface with is stibstantiatiy horizontal. 
Coins can be fed into the feansfer tray 230 by Hiting the handle 715, causing the coin fray 120 to pivot 
about point 730, so that the force of gravity can cause coins to move to the transfer tray 230. 

15 In some cases, it has been foand that the configuration depicted in Fig. 7 is less than optimal. 

Wien the coins are placed on the horizontal surface, they reside in a pile or heap which is elevated 
above the pivot point 730. Accordingly, as tiie coins are moved onto the ffansfer tray 230, ihey may. 
depending on the volume of coins placed in the tray 120 travel into the transfer tray 230 in a surge of 
coins, '{"his surge can overwhelm and/or jam tiie downstream counting/sorting mechanism. This 

20 probiem is compounded by the fact that, if a large volume of coins is placed in the tiay, once jamming 
occurs, it may be of little avail to return the tray to its horizontal position since this wilt not serve to 
move coins away from the transfer tray 230 and may even fail to stop the flow of coins into the iraftsfer 
tray 230. in the embodiment of Fig. 7, coins will commaniy move into ^c transfer tray 230 in a flow 
Of ma.ss of coins which is severai coins deep such that some coins are lying on top of others as the 

25 coins travel into the transfer tray 230. This configuration of coin flow interferes with effective 
cleaning of the coins and contributes to jamming. 

i^ig, J 4 depicts a coin tray or hopper according to another embodiment of the invention. In the 
entbodifnent of Fig. 14, ttte bottom surface 1402 of the tray 1206, when the tray is in Uie rest or 
iowermost position is angled downward in a direction away from ttie transfer tray, in this way, even 

30 when the hopper 1 402 is filled to the rim, the coitis will not begin flowing into tlie transfer tray ! 406 
until the user beguis lifting the tray, such as by Sifting handles HO-l. As the user lifts fee hopper from 
liie lowcnnasi position 1408 tt! an upper position 1410, coins heaped up to :he upper tini 14i2 wiilbe 
positioned higher than the pivot point or peak 1414, Ttte first coins to reach a critical height above the 
peak 1414 wili begin sliding and will evcntuaily move over the peak 1414 and into the tran.sfcr tray 

35 1406. The peak 14 14 has an angle such that in general, as the tray is lifted, coins wUl travel over the 
peak 1414 in a single plane or layer, such that, in general, there will be sitbsiantialiy little or no overlap 
of one coin over anofter. As described more thoroughly below, &is type of coin fiOw provides a 
number of advantages. It assists in the waste management system because it makes it pos.sible to 
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expose each coin individuaiiy to a magnetic system and'or blowing system without one of {he coins 
blocking another coin from the waste management system. It also assts.ts in prevejitiiig imcissinibie 
ssjrges or large flows of coins into the transfer tray 1406 since the flow of coins is limited by the feet 
that, generally, only a single layer of coins travels over the peak 1414 at a given time. Tlie system is 
5 also useful because it is self-clearing in fee sense that if a large coin flow is experienced, the user can 
allow the tray to move downward tow^ds its lowermost position 1418 which will cause coins to move 
in 2 direction away from the tray 1406, thus clearing the entrance to the fransfer tray 1406. Preferably, 
the bottom of the tray 1402 is at an angle with respect to horizontal, between about iO" and about 15", 
preferably benveen about I r and about 12" and is more preferably a1 aji angle of about 1 1 .56". I'he 

10 initial downward slope of the transfer fray is inclined with respect lo horizontal, at an ajjgie of between 
about 25° and 35", preferably between about 28° and about 3 !* and more preferably at an angle of 
between ^ut 30°, Thus, the angle 1422 between the bottom stir&ce of the coin tray and the initial 
slope of the transfer day is between about 135" and 140", preferably :*out .138". 

in one embodiment, it has been found tisefui to provide a material to fill the crack 1 424 around 

1 5 the edge of the coin tray. Providing this material has been found useful in preventing coins ftom 
falling iTJto the crack and preventing pinching of user's fmgct^. In one et!)bod.itnent, a stiff-looped 
material such as that sold under the tradename Velcro™ (preferably, using oniy the loop material and 
not tiie hook material) has been found useful, although other materials such as feit, rubber, plastic and 
die like may be used. 

20 As shown in Fig, 15, fee transfer tray 1406 includes an tnitial sloped portion 1428 ajjd a 

downstream portion 1430. fVeferabiy, tlw tnitial sloped fwrtion 3428 as wel! as the bottom surface 
1402 of die coin tray 1402, is provided with a number of perforations usefiil in the waste managemcn! 
system as described nwre thoroughly below. A gate is positioned over the initial portion 142S and is 
movable from an upper open position 1432 to a lowered or closed position 1434. In one embodiment, 

25 flie gate movement is achieved by a conti ollable soienoid 1 436, controlled by Lbe control and L'O 
system 1308, as described more thoroughly below. The open gate 1432 defines a slot through which 
the coins, after passing over the peak 141 4 must pass. This slot is closed by the gate when it moves to 
the lower position 1434. Preferably, d3e gate remains in the iower position 1434 until the user initiates 
the counttng/'sorting process {e.g., by pushing the stan button) in order to prevent entry of fotuign 

30 material into the counting.'sortjng .system during idle fieriods. In some embodiments, the gate is moved 
to the closed position in response to a jam or other maifimction of fee counting/.sortiitg mechanism. 
Uie size of the slot defiijed by sJie gate also assists in preventing undesirable flow or surge of coins by 
preventing the passage of a flow of coins greater than a predetemiined thickne.ss such as greater than a 
.single layer or pbne of coins. 

35 ']'be lower portion 1430 of the U^.sfcr tray .ha,s a lower suriiice 3406 having a plurality of 

grooves running lengthwise, as depicted in Figs. SA and 8B, This allows tlte coins to ride along ti^e 
peaks while liquids or other wastes flow or travel down the valleys 820. In the embodiment depicted 
in Fig. 8B, a number of perforations are formed in the valleys of the transfer tray, in one embodiment. 
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the perforations have a subst^tisHy as>Tnmetr!C "teardrop" shape with the natrowest regioti of the 
perforation poititing towards the peak 1414, as depicted in Fig, 8C. This configuration is believed to 
be particuiariy effective in removing waste material such as fiqiiids. The waste materiai that passes 
through the periorations 850' are fktinelied to a spout I43S which empties into a waste tray as 
5 described below. 

The perforations in !3ie io'wcr part of the ti-ai5Sfer tray 1430 and the funnei and spout 1438 form 
partofthewiisie control systan 13{M. The perforations in the upper portion of the transfer tray {428 
and the coin ttay or hopper 1206 also are part of the waste control system B04 since fljcse perforations 
allow dense waste materiai with a size smaller than the perforations to fail tijrough the perforatioRs and 

1 0 thns to be separated &om the coins. Materials faliing through (hese perforations and the material 
output from the spout 143S are collected in a waste tray 1602. as seen in Fig. 16. Fig. 16 shows tiie 
appar^s of Fig. 12 with the cabinet doors in an open position lowing certain interior structures of 
the apparatus. Waste tray !602 is configured to lie beneath the perforated ironions of the hopper 1206, 
wpper traiisfer tray !428 and spout 143S and to receive tnateriais which pass trough these devices. 

i 5 The waste toy 1 602 is conftgured to be drawn oiit in a drawer-like fashion for emptying waste 

material. In one embodiment, the waste tray 1602 has a capacity at least equal to 12 fluid ok, .so as to 
he able to receive and contain, tor example, the .spilled contents of a tvpical soft drink can, 

Tlie perforations in the hopper 1206 and upper transfer fray 1428 also can provide a second 
fijnction in a waste control system, in this second fonctjon, a device is provided for blowing air 

20 upward through the perforations so as to blow lightweight materia! off of the coins and away ftom the 
counter/sorter. Preferably, one or more fans are provided for this ptirpose. The fan.s can be contcolied 
by the control I/O system 1308, e.g., to become activated upon pushing the activate or go button 1215. 
Preferably, the air iiow is configured to fiow in a countcrcurrent fasiuon, i.e., to blow in a direction 
irom aie clean region t<!w:3rd5 the dirty region, i.e., from the region of the counter/sorter towards the 

25 transfer tray and coin tray. In one embodiment, two separate fans are pr<)v.i<ied One fan provide.s flow 
tlirough tlie perforations in the bottom of the hopper and the upper portion of tlie transfer tray 1428, 
1402. Another fas provides for air flow through the open gate 1432 and over the peak 1414. This 
flow is useful in individually cleariitsg tlie coins as they pass. In a single layer, over the peak 14 !4 
since, in this configuration, each coin wit! be individually subjected to the air flow, in one 

30 embodiment, the second fan is configured in a box sttitcture 1440 to provide more efficient air flow up 
the ransfer tray 1432 and over the pesdc 1414. The channeling of flow through the open gate 1432 
and/or similar structure produces a convergence or "wind tunnel" effect so that a relatively high air 
velocity is provided at the peak 1 414 for eflscient cleaning of the coins. 

Cottis which are output from the coin holding'transfer system 1302 are provided to the 

35 counting/sorting system 1306. A coin hopper 160-1 receives die coins from the transfer tray 1430 sxid 
{wovides Aese coins to lie counter-sorter mechsuiism. A number of counter-sorters can be used, in 
one einbodiment, Skycam Model 640 is used. Other sorter-counters mclude those sold by Brandt, inc. 
and Hitachi, Ltd. As depicted in Fig. 56, the hopper and sorter/counter aj-e mou:nted on (^ti.'; 1606a, 
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16{i6b so thai they can be pu\kd c)n^^■ard for ease of cieantng, maintenance, repiaceinent and the Uke. 
In one embodiment, the hopper 1604 can be tilted upward for adciitionai ease of cleaning w6 
fflamtenatice. 

Tiie counter 'sorter ou^uts the coins, according to various denortiLnations of the coins into a 
5 plurality of coin bags 1 608 positioned in one or more roiling, reraovabie tr oilcys 1 6 ! Oa, 1 65 Oh. in the 
depicted eitiixidirnent the coin bags 1608 are standard sized coin bags to facilitate disposition of the 
coins, such as deposit with a bwk. Preferably, the sorter is configured to place up to a predetermined 
amount of coins of a given denomtnation into partictiiar bags so that each bag, when ftJled by the 
sorter, wtil contain a known araouiit of coins. Once one bag is tilled with a given denoniinatioR, the 

iO sorter can begin placing that denomination of coins into a second bag. AJtemafiveiy, the counter can 
output coins to one of a piuraiity of bags designated for that denotnisation coin wiAout kccpiag track 
of how many coins have been placed in which bag. As s!)own in Fig. 17, the receptacles for the bags 
are preferably tapered in shape 1702 so &at, once the bags are filled with coins, they can be easily 
removed from receptacles without Jamming, Casters ! 704 faciJitase withdrawal from the ^params 

15 1200 e.g., for removal of fiill coin bags, and transfer to a desired Jocatton. Although Fig. 16 shows 
frolieys 1610b configured to accomodate 5 and 3 bay.s, respectively, other con figu rat ioiis can be used. 
In one ertibodment, each trolley is cotiftgured to accomodate two rows of bags, a ftont row and a rear 
row, with eight bags in each row, 

Tn one embodiment, the appanittis provides for restricted access to the counted coins, i.e., the 

20 coin bags, such as by a mechanical and'or electronic lock which restricts access. In one embodiment, 
the coin bags u'ili notmaily be accessed only by authorized money 1ian.sfer agencies, such as a armored 
car service md would not nontiaSly be accessible by, for example, store personnel Preferably, store 
personnel are able to access the inserior of the device such as by opening doors, as depicted in Fig. 16, 
without nofmally having access to the locked coin bags. In one embodiment, the apparatus detects and 

25 stores in memory any access to the coin bags, such as by unlocking the coin bag locks. Preferably, the 
apparatus will store such tnfortnation as the time of access, the mode of access and'or the identity code 
of the person accessing the coin bags, in one embodiment, the apparatus will also record tn memory 
information regarding other types of access to the machine, such as any access by store personnel to 
the interior of tiic device, even though it may not include access to the coin bags. 

.30 Operation of the coantingj^orting system 1306 is conu-olled by (he amtrol I'O system 1308. In 

one embodiment, the counting and sorting system is activated in response to the user pushing the 
activate or "go" button 1315. The counting/sorting system 1306 also provides information back to the 
control and I/O .system J 308. 'Ihe control and I'O system receives information regarding the results of 
the counting process, in particular, ijiformation relating to the number of coins and./or value of coins 

35 which have been counted. Preferably, this information is displayed on the screen 121 8, along with 
insttuctioti!;. advertising, attraction displays and the like, inferably, the counting/sorting system also 
provides information to the control and i,'0 system 1 30S regarding its status, stich as a detected jam or 
other malfunction or the empty state of the hopper or counter' sorter. 
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In one embodtmeat, the microprocessor can respond to a detected jam in such m way to, m mmy 
cases, clear the jam automaticaMy (i.e., without requiring intervention by, e.g., store personnei), in onc- 
eiTibodiment, the apparatuii temporarily suspends flow of coins into the counter, e.g., .so as to 
accumulate a number of coins if» tfie hopper 280. After coins are accmtinlated in the hopper, the 
5 microprocessor suddenly permits the accumulated corns to enter die counter so as to, in many cases, 
«se the sudden flow of coins for a means for <iistodging a jam. in this way, it is possible to use the 
microprocessor-controlled flow of coins to achieve clearing of at least some tj-pes of counter jams 
without having to perform any stibstaniiai modiiication on the coin counter, e.g., by using software. 
The control and I'O system, after a predetermined period has elapsed, following an empty state 

1 0 signal from tlie counting/soning s>'stem, can output a sigjiJiS to the voucher/coupon system 13 1 0 to 
issue a voucher, optiotialty after verifying wift the user (e.g„ via the keyboard) that ail desired coins 
have been input into the system. The voucher/coupon syslem 1310 then oii^uts a voucher related to 
the value of the coins counted by *e counting/sorting sy.^tem. In one embodimetit, ilie voucher has a 
vaiue equal to the value of the counted coins. In anoiher embodiment, as m itiducetneitt for tising the 

1 5 counting/sorting system, the voucher may be for an amount greater than the counted amoimt. In one 
embodiment the excess atnount may be usable only at the retail location where the apparatus 1200 is 
instailed. In anotlncr embodiment, as a means of deriving income from the cotjnter/sarter system, the 
voucher may be for an amotjnt less than the counted amoimt such as by deduction of a fixed service fee 
or a percentage service charge. 

20 In the depicted embodimetii, the voucher is output by a printing system. Preferably, the printing 

system is a non-impact printing system so as to reduce the amount of noise generated by the system 
The non-impact system can be a fljcnnal printing system, laser printing system, inkjet system or the 
like, if the noise can be tolerated, an impact system can also fee used. 

The voucher is redeemabie, preferably, at the retail location where the a?ip;iratns 1200 is 

25 in-stailed. In one embodiment, the voucher is redeemable oniy for merchandise purchased at tlie reiaii 
location where tlie apparatus 1200 is installed. In another embodtmcm;, the voucher can be redeemed 
either for merchandise or for the cash value of the voucher, in still another embodiment, the value of 
fee sorted toin,s can he transferred to one or more accounts held by the customer, such as by an 
electronic transfer of the amotjnt to these customer's bank account. In one embodiment, fiie apparatus 

30 1 200 includes a magnetic card reader, e.g., for reading a magnet icaliy-coeoded bank card to fac ilitate 
transfer of the fimds to the user's bank accotmt. 

Preferably, the apparatus 1200 also has the capability for outputting coupons or other ttjarketing 
or advertising material. In one embodiment, cotjpons are output whenever a voucher is output, both to 
provide an inducement for using the sorter/counter and to encourage the user to etnploy the voucher 

35 for purchasing goods, rather than obtaining cash equivalent. 

Although, preferably, tiie vouchers are printed within the apparatus 1200, it is also possible to 
dispense pre-printed vouchers and'or coupons. Preferably, the vouchers and'or coupons include 
security devices to guard against counterfeiting. 
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In one msbodtoent, the voucher dispensing system caji be run independetitly of the cotspon 
dispensing systetJ!. This cm be achieved, for example, by having independent voticher printers and 
catipon disperses, each controlled in response to the control and I,'0 system, Preferabiy, coupons are 
dispensed to a user whenevct the user uses the device I20{} for couniing coins and receiving a voucher. 
5 Preferablj', tfie coupon dispensing system can be used independently from and stmultaneouaiy with the 
counting/'soning and voucher dispensing system. For exsropSe, the device can fee configured such that 
while a first customer is waiting for the device to fmish counting and sorting coins, a second user can 
request and receive coupons froiti the machine, in one embodiment, coupons are dispensed in 
response to the user inserting a coin in a coin siot. Preferably, the device is configured such that any 

10 coin in.serted in the coin slot is immediately returned to the user, aiong with at least one coupon. Thus, 
the coin slot used in conjvmerion with the coupon dispenser is a means for informing apparatus 
5200 tiiai a u.ser wishes to receive coupons. Other items for requesting coupons (or providing other 
user I/O) could be used such as a push button, keyboard, hatidwritten input or bandvmting tecognition, 
voice recognition and the like. 

15 In one emiwdinnent, vouchers and'or coupons include printed information relating to items 

available for sale in the store in which the apparatus 1200 is installed, in one anbodiment the 
apparatus 1200 can be programmed and, as needed, updated to include information specific to the 
particular store Jocation, For example, the voucher and'or coupon can be printed including a 
"sitoppmg list" format which includes information reganiirtg the bcation, in this particular store, of 

20 it&ms for sale. For example, the coupons can be printed uicluding information about which aisles the 
products for which the coupons aj:^ly are located in. 

Fig. IBhsi block diagram depicting some of the juajor components of the control I^'O system 
1808, the eouniing/sorting system 1806 and the voucher/coupon systens 1810, Tije central component 
ofthe control and l-'O system 180S is a data processing system, preferabiy, a PC-tj-pe system such as 

25 386DX-40 PC system, such as that available &om Atronics, as Mode! ATi-386 VL 1812, Tha data 
processing system 1812 provide,s output to a monitor such as a 14 inch SVGA monitor 1814 via an 
SVGA display board 1816. Audio output caji be provided to a .speaker 1 8 1 8 via a souttd board 1 820 
using any ofthe sound boards available in the art. Mass data storage is provided by a hard disk drive 
1 822 controlled ftrough a hard disk drive controller 1824. A modem board 1826 is used for providing 

30 cotiununication via a modem connected to a telephone line 1 828 when desired. Modem 

communication can be used for uploading or downloading data and'or programs to &e data processor 
1812. For exatnpJc, changes in types or values of coupon.s to be dispensed can be downloaded from a 
central location. Inibmiation regarding the location of products within the store (e.g., for outputting a 
"shopping list" fortnat coujx>n or voucher, zs described above) can be provided via the modem i 824, 

35 1826, 

Communication can also be provided through one or more non-modem communication lines 
such as the depicted serial communication lines 1 8.^2, 1 834, In the depicted embodiment, one of ttie 
seriai communication lines 1 834 is connected to the coin counter/sorter 1 836 or "scan coin" assembly. 
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This communicaf ion line !834 can be used, for example, to comm«nicate to the dm processor 1812 
the numbers or vaJue of coins which have been counted or to coininuntcate commands from the 4ata 
processor 1812 to the soner/coiinter !836 such as commands to commence operaticm. 

Serial communication line 1 832 can be used for a number of fwrposes, sudi as for providing for 
5 service communications. In one embodiment, a serial I'O port is provided to etiabie connection of die 
data processor I S 1 2 to another computer such as a laptop or otlier portable computer In this way, 
service personnel can communicate directly with the central data processor 1852, such as for purposes 
ot performing maintenance or diagnostic services, upioading new data or prograimning, downloading 
data suclt as statisticai information and the like. In the depicted embodiment, the serial lines 1S32, 

10 1 834 are controlkd iitrouEji a serial communication boaffd 1 838 of a type known in tl»e art. In the 
depicted etntiodimeat, the serial communication board 1 838 also communicaies with an tnpnt/'ouiput 
(I/O) board !842. The L'O board 1842 is configured to receive and transmit communicafions from atid 
to the user or other personnel, in this regard, the 1/0 board is connected with a key pad, such as a 
standard U-key numeric keypad 1844 and one or more key switches 1S46, such as key switches for 

15 "Go," "Cancel," and the like. In the depicted embodiment, the I/O board 1 842 can provide audio 
otJtput, e.g., via a piezo beeper 1 84S and'or an activatabie iighc, such as a light for informing store 
personnei feat service is needed. A reset switch 3 852 is provided for issuing a hard reset command to 
both tfje data processor 1 812 and the I/O board 1 842. A PC power suppiy 1854 receives power from 
an extenul power supply such as 630 watt, uninterruptabie power s^ippiy 1856 and provides 

20 conditioned power to the processor 1 812 and hard ilisk drive 1822. 

The power snppiy 1556 preferably provides a source of power directly to the i/0 board 1842, 
Preferably, the data processor 1812 aid/or l-'O board 1842 inciude non-volatile memory sufficient to 
permit orderly shut down of the system in the event of a power faiiure without loss of vital data or 
programs. I^eferably, the !jnmterTupta!>le power supply 1 556 provides sufficient power lo permit 

25 orderly shut down and termination of processing in Ae event of failure of the power somce such as 
interruption of power tiirough ti>e power cord exteu-sion 1 858. The power supply 3 856 also preferably 
provides power directiy to the monitor 1814, counter/sorter 1 S46, and, via 24 volt and 5 volt power 
supplies 1862, 1864, lothe I./0 board 1842. 

Tlie I/O board 1842 is used to control portions of the waste control s>'stefn, such as the din 

30 removal fan 1866, portions of the coimter/sorter njechatiisin such as a vibrating coin feeder 1868 and a 
coin accepter or hopper 1 872. In the depicted embodimem, the I''0 board 1842 controls die coupon 
dispenser 1S72 and, via a voucher printer controller 5874, a voucher paper feed 1878, and a voucher 
printer/cutter sub-assembly 1882. 

Fig, 16 depicts the location of a number of components in tije systenj accordi.ng to one 

3S embodintent. Preferably, when the doors !622, 1624 are in the open position as shown, most or ai) of 
the components are accessible for cleaning and'or maintenance. In the depicted embodiment, the 
voucher printer 1882 is mounted on the inside of the door 1622, A number of prtijters can be used for 
this purpose, in one embodiment, a model LPT 5242-448 printer, available from SeBco is used. The 
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right-hand portion of the cabinet includes the coupon feeder 1S74 for dispensing, e.g., pre-printed 
manufacturer coupon sheets through a chute \626 to tiie coiipoit hopper 1222 on ttie ouLside portion of 
the door 1624. The computer \626, m the depicted embodiment, is positioned at lite top of the right 
baud portion of the cabinet in order to provide a retativeJy ciean, locatioft for the computer. The I/O 
5 boarcJ is positioned adjacent the sheet feeder 3632. 

In opersaion, die user who wishes only to receive a coupi>n will indicate such by an. input device 
which can be, e.g., a btittoti, to be pushed by the user. In one embodiment, the user can activate tiie 
coupon feeder by itLSerting a coin into tSie dummy coin slot 1220 which win be returned via coin rettim 
siot 1221 , The button or o*er input device transmits a signal to the processor 1812 indicating that the 

10 user ha.s expressed a wish for coupons. In nssponse, the data processor 1 8 ] 3 sends a signal to Hie 
coupon dispensing unit 1 874 to dispense a predetennined number of sheets of coupons (such as a 
single sheet) into the hopper 1222. in one embodiment the niicroprocessor will stop or delay the 
dispensing of coupons if more than a predetermined number of requests for coupons have been input 
during a short period of time. This is to prevent, for example, raisd>ievous depletion of the coupons. 

15 In one example, if ttse microprocessor detects three coupons requests within a predetermined period of 
time, such as ten seconds, the microprocessor wii! suspend any dispensitsg of coupons for a period of 
time, such as thirty .■ieconds. 

Although in the depicted embodiment, the input device for requesting coupons is reiativeiy 
simply {such a.s a single request button), it is a!so possible to provide a more sophisticated interface, 

20 such as allowing the user to request specific desired coupons from a menu. 

A user who wishes to employ ^he coin counter/sorter will initially place corns to be sorted into 
&e coin tray 1206, in response to instructions displayed on ^e screen 1218. the user wjl! then push the 
Stan or "Go" button 121 5, Preferably, some or ali of the buttons activated by the user are "sofi" 
buttons, i.e,, in which tlie location, indicator, legend or other meaning of the activation button is 

25 indicated on a changeable video display {such a,s, for example, an anow on the display pomting to the 
button which the user should push to activate the device). Upon receiving an indication that the "Start" 
button 1212 has been activated, the data processor ! 812 ou^uts a plurality of commands to initiate the 
counting/sorting operation (some of which are output via the 1/0 board 1S42, as shown in Fig. 18). 
The commands can include commands to activate the components of the waste control system such as 

30 tiie fan 1 866, magnet, etc . . to open the gate by activating the solenoid 1 436, and/or to activate the 
vibrating coin feeder 1863. The computer 1812 may also output instructions to the user, .such as 
instructions to lift the handle of the coin tray to initiate the flow of coins. A tiranber of user interfaces 
can be provided. In one embodiment, the apparatus can receive input indicating whether the user is a 
novice user or an experienced u.ser of the device. In this way, detailed instructions can he provided to 

35 the novice while the experienced user can be provided with a more rapid series of instruction displays. 
In either case, it is pretisrred to provide a device which wit! achieve the desired coin counting with a 
relatively low total number of button pushes. Preferably, the useriteed only push a first button to start 
the counting procedure and a second button to stop the counting procedure. Other interfaces could be 
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used which will automaticaJly detect the msertion of coins into the tray fso as to eiitHir.ate the start 
biiftotj requirement) md'ot (Jetect the cessation of flow of coins and/'or the tmpw state of the input 
hopper or tray, so as to eliminate the need for a stop button push. 

As the user lifts the tray, coitis wi!! {lass. with a limited depth, preferably in a sitigie iayer, over 
5 liie peak 1414 and into the transfer tray i428, 1430. \\'hj!e passing over the peak, they wiii be cleaned 
by a blowing mcchanistn as described above. Passttjg down the tratisfa- tray ihey will pass by 
magnet, as described above, to separate for example, magnetic bus tokens and the Uke from coins. 
Consign itiateriai and liquids wiii either be blowtt of? the coins and out of the machine or wiii fe!! 
through the perforations and into the dirt tray. The coins passing down the tratj,'5fer tray wiii pass into 

10 file coin hopper i 634 for movement, by a vibrating coir, feeder corenecfed to tJie outptit of the hopper, 
to JJ-ie cDimtfr/sorter mechanism I2I2. The cotmter/sorter mechanism counts dte coitjs and a rmamg 
totai is stored in memory, either in the counter/soner mecbaijisni 1212 or the cotJtroI I/O mechanism 
1 308. Preferably, the computer 1812 presetits a running totai of the value of the couis on the screen 
1218 during flic couniing process. After being counted, they are sorted according to {ienomination and 

i5 placed in coin bags J608. also according to denominations. The counting-'sorting mechanism 1306 
informs the computer 1832 when coitts are no longer input into the mecbamsm. After a predetermttied 
a.moiint of time has passed foiiowing cessation of coin flow, such as aboijt 10 seconds, the computer 
i 812 will cause the screen 1258 to display a message to the user asking whether thi user has input all 
desired coins. Once tJie user has verified tiiat a!! desired corns have been input, the computer 1812 
20 controls the votjcher/coupon system 1 3 1 0 to output a voucher in an amount reiated to the vaiue of the 
coins which were counted, preferably an amount at least equal to the vaiue of the coins that have been 
counted, in one embodiment, the computer 1812 also causes one or more coupons to be d.ispen5?d 
1874 so that the user can receive both a voucher in the value reiated to the value of ti>c coins and one 
or more coupons. 

25 Fig, 19 depicts the procedure for counting coins which aiso includes recording certaitj pertinent 

information, I^eferai?ly, the information is recorded by the computer on non-voiaiile media so that the 
inibrmation is not lost upon a power loss or a power-down. As described above, after a "begin" or 
"go" signal is received i902 flie device initiates the cottnting 1904 until such point as the stop signal is 
received i 906, generaiiy as described above. After the coiijs have been received and counted, the 

30 voucher amount is calculated !908. In one embodiment, fjie voucher amount is related to the total 
counted amount by being eqisaX to the total amount less a transaction fee. In one embodiment, the 
transaction fee depends upon tiie numbers of various dominations, for example, the fee might by tan 
cents for each dollar of pennies counted and five cents for each dollar of other dominations counted. 
In another embodiment, the voucher amount is related to the total amount by being equal of the total 

35 anjoiiiit. In still another embodiment, the voucher amount is reiated to the totai amount by exceeding 
tiie total amount, e.g„ to provide a premium for tising the counting device, 

At\er the voucher anjount is calculated the voucher is printed 1910. Preferably, tiie voucher 
inciudes a number of items ol information in addition to the amount of the voucher. These additioiia! 



wo 95/30215 PCT/USSS/OSaSS 

16 

items of jnforniation cm inciude one or more of the tocation or other identifier of the machine at which 
the counting was donC; ti>e tocation or other identifier of Hie store or other plat* where the. voucher 
may be exchanged for cash or merchandise, the time and date of the fransaetion. the total amount 
counted, the number coins of each denomination counted, the number of rejected coins or otiier items, 
5 and a Iransaction contro! number. Preferably, the control number is unique, at least to the particular 
location and date or time. In one embodiment, the voucher is printed wiiii a .«3nc!abie code .such as a 
bar code. This permits easy exchange of the voucher, e.g., by scanning the bar code e.g., at a grocery 
or other retail cJjeck out stand m the iiame way universal product code (ITPC) bars codes are scatmed. 
The apparatu.'! records, preferably using a computer and recording onto a non-voiatt!e media, 

10 information regarding the transaction. In one embodiment, the information which is recorded includes 
the infomiation noted above that can be included on the voucher, such as the voucher amounti a 
control Ttumber. numbers of coins counted and time of transaction 1920. 

Preferably, Uie apparatus also determines the amount that has been deposited in the various coin 
bags. This permits the apparatus to ouiput a signal or notification when the bag capacit>' is nearly full, 

15 to enable armored car personnel or other personnel to retrieve the fall bags and replace tiiose with 
empt>' bap 1922 as described more fully below. As noted above, the apparatus, in one embodiment, 
will also automatically dispense one or more coupons 1924 at the conclusion of a counting transaction. 

The printing of vsuiotis inforaiatson on flic voucher 5910 and the recording of various 
inforiTjatiott about the tranjiaction 1930 serve a number of ttsefu! functions. Providing information on 

20 the voucher gives the user an extra opportunity to verify accuracy and/or acceptabiSft>' of the count 
suid, potentially, detect any malfiinctions that may have occurred. T!ie infomiation is also usehi! to 
store personnel in %'erifytng accuracy and authenticity of the vouchsr. Store personnel may ije able to 
detect an ijiaccurate or unauthentic voucher if, for example, tlie voucher indicates a transaction time 
du.ftiig which the store was not 0|>e», or indicates siititlar inconsistencies. Furtiiermore, store personnel 

25 cm, if suspicious, check the infomtation printed on the voucher against the information recorded in the 
device {ss described more folly beiow) to fttrther check authenticity. 

The recording of information 1920 is useful for a number of reasons. First, the ijitormation is 
useful in facilitalirig ilie removal of coin bags for de{>osit, e.g., in a bank, as described more fully 
below. The information is useful to .store personnel in veri^'ing particular transactions or detectirtg 

30 nmlftinctions. Tiie information is useful to the counting machine operating company lo verify amounts 
counted and mnounts deposited in the bank and to help determine the source of errors if there is a 
discrepancy between amounts removed from machine and amounts deposited in the bank. For 
example, the recorded information is useful to both the operating company and the store personnel to 
diagnose mal.function.'i or to become aware of servicing or maintenance needs of the apparatus. 

35 Fig. 20 depicts a procedure for permitting, facilitating and recording information relating to 

acc&s.s of tiiC machine, i,e., access to features or components of the machine other thra those for 
norma! couotttig, voucher and coupon dispensing, used by an ordinary user. The depicted embodiment 
records information relating to armored car (or o&er monetary transfer services) access and store (or 
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other remote location facilidss) access. Oflicr types of access could include service, mp&k or 
maijitenance access, such as by aj) independent service or maintenance contractor and'or access by tfae 
counter apparatus opet^ting company. 

In the depicted embodiment, the macintie can detect an access, or aiteinpted access and wiii 
5 record the lime of this event 2003, In one embodiment, the apparatus includes a key switch which, by 
inserting md turning the key, can change the maciiirie from a nut mode to a store access mode and/'or 
an armored car access mode. Preferably, the keyswitch is cotifigured to provide a signal to the 
tnicroprocessor upon changing ilie tnode to perniit the apparatus to detect the access or attempted 
access and to record the time of the event. 

10 After &e attcttipted access is detected fsuch as by the turning of a keyswitch) the app^tus is 

preferably configured to receive an authenticating input such as a personnei idcntiScation number 
(PINX preferably in response to a prompt output by tfae device, and the identificatjon is then recorded 
2004, Hie procedure followed thereafter depends upon whether the access is by store pct.somie! or 
anijored car personnel 2006. 

15 In one embodiment, the types of access and information avaiiable to store personnel are limited. 

For example, the store persorateJ may be permitted to review information relatiiig to the various 
transactions that have occurred in the counting device 2008. The device may dispiay tlie most recent 
transaction and may priut receipt of a command {e.g., through a key board; to scroll to previous or later 
transactions, tn some embodiments, tiae store personnel now may be permitted to review status 

20 infoimtition {e.g., total amounts counted, amounts removed by armored car carriers, amount of 
coupons in tJie device, fuU'empty status of coin bags, etc.) or may be permitted to review problem 
reports (jains, paper or coupon misfeeds, power outages and the like 2010). 

In one embodiment, the device can output {eifcer in xm mode or in store access mode) 
instructions regarding [low to repair minor problems or service or maintain the device, such as 

25 instructions cle^g ajtan, replesiishing the supply of coupons, paper, ink and the like 2012. 

After the store per.sonnel ha.s ftiiished the store access procedures desired, the store personnel will 
remm the machine to "ran" mode and the machttie will detect and record the end of access by store 
personnel 2014. 

iti cases in which the accesse.s is by an armored car personnel, typically for tiie purpose of 
30 retrieving coin bags, e.g.. for deposit in a bank, several items will be printed by the machine. 

Preferably, the printing wiil be performed by the ssane printer used tor printing vouchers, and will be 
andcr iJte control of the microprocessor. One item which may be printed is a receipt for the annored 
car personnel which memorializes tfae amount of money which the armored car personnel is relieving 
irom Qic device 2020, Preferably, the receipt will be also imprinted with a control number. 
35 Preferably, the machine will also print baak deposit slips for ase when tiie retrieved money is 

deposited into the bank 2022. In one embodiment, the tnoticy will be deposited in ttvo or more 
accounts. For example, in one embodiment the transaaion fee (described above m connection with 
Fig. 19) is deposited mto tiie account of the owner/operator of &c counting machine while f])e 
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remaining fuiid$ are deposited into ihe account of ihe retail store or other location where tiie voucher is 
exchanged. Other embodiments may aiso be possible. For example, itj one embodiment tlie comting 
apparafui owner/operator may charge a service fee to She store or retat! outiel over iinc! above any 
transaction fee which will thus affect the amouttts of the respective deposit slip.?. Aitcmativciy, the 
5 counting apparatus owner/operasof may wish to receive an amount which is less than die transaction 
fee fif any) charged to the tjser, thus effectively spUnuig tiie transaction fee between the counting 
apparatus owner/operdtor and tJie store. In another etnbotiimeni, it may be that feere is no transaction 
fee obtained from the user and, instead, the machine ownet'opcrator may charge a fee directiy to the 
store. Tlicse and other variations and akemattves can be reflected in the amonnts; caicitiared for the 
\0 various deposit sHps 2022. Preferably, the deposit slips will also i>e imprinted with a controi number 
for later verification. 

in one embo<3itnent, the apparatus wiJl a!so print tags 2024 to be attached to veuious coin bags 

that are beitig removed. The tags will preferably indicate the denomination of coins in each bag and 

the number of coins of that denomination. Preferably, the coin bag tags will also be imprinted a 
3 5 control number, in one embodiment, the same contro! number is used for a!! of the printed items 2020, 

2022, 2024. The printed items 2020, 2022, 202<! may aiso contain other infonnatioti such as .store 

location, machine identifier number, time and date and the like. 

Preferably, tiie apparatus wi!! record pertinent information, sAich as by using the computer to 

record mfbrmation on tion-volatile media. The information recorded can include one or more of die 
20 beginning balance, the number and types of coin bags removed, the denomination and number of coins 

in each bag removed, the amouata of the respective deposits, the controS number or numbers and the 

ending balance 2026. 

bi one embodiment, armored car personnel are al.so used to provided service and'or maintenance 
to the machine. In one embodiment, the machine can provide requests or instnictions for providing 
25 such service, such as by requesting or tnstructtni the annored car pctsonne! to kiad additional or new 
coupons, to replenish the snpply of paper, ink and the like 2028, After the armored car personnel have 
fmished dieir tasics, they wiJi close the machine and return tiie mach itie to run mode. At this point, {he 
machine wili detect tliat tije armored cm access has ended and wt!i record the ending time of the 
aroiored car access 2030. 

30 jn addition to accessing information by obtaining it directly at the site of the counting machine, 

the apparatus is also configured for providing informatioti from the field iocaiioci of the machine (or 
"remote iocation") to, for example, a centra! location s\ich as offices of the owner/operator of the 
machine. Remote access can also be performed in connection witii odier entities such as a bank or an 
accounting firm. In one embodiment, the communication can be performed using a communication 

35 device such as modem board 1826. Communication can also be perfonned over a local area network 
system, over a vi ircless communication system {such as a wireless LAN or a celiuLar telephone 
communication system, or by a cable communication such as an interactive television or video 
communication system. 
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Fig. 21 depicts a procedare in which remote a-ccess is mitiated by the central location 2102. For 
exsntple, the centra! locatiorj may initiate access to one or more of the various remote sites in order to 
obtain infonaation, e.g., as tieeded for accounting, maintenance and the iifce. In the embodttTjent of 
Fig. 2 i , tJic central location can tnsimct tlic remote site to download iiiforrnatioti reiating to armored 
5 car transactions 2104, typically comprising the information ftat was recorded in connection with an 
armoi^d car access, as described above in connection with Fig, 20. The centra! iocadon can instruct 
the remote location to download information regarding the various transaction.") that have occurred, 
eg., over a predetermined period of time 2106. The transacticn information can incinde, for exampk, 
the information recorded in connection with transactions, as described above in connection wifl) Fig. 

10 19, The central location can instract the remote location to download infofmai itm relating to service or 
maintenance status or profaiems 2 108, For example, the downloaded service or trouble reports can 
inciude information about the times and nature of various malfttnctions such as, jamming, misfeeds 
and the like. Tiie downloaded mformation can include information about tlie status of items which 
may need attention such as loading of additional or new coupons, ioading of tape, ink and the like, or 

15 notification of rej^nired periodic maintenance such as cleaning, battery or oAer component replacement 
and the like. 

Fig. 22 depicts a remote access that may be initiated by the remote location 2202. For ex^npie, 
the remote location may initiate a call to the central location in a situation in whid) the coin tegs sre 
nearly fijjl, tijus mfoiming the central location that it is necessary to dispatch an armored carta service 

20 the remote location 2204. The t«mote location may initiate a call in order to inform the cenn^l 
location of a malfunction 2206, Preferably, several levels of malfimetion can be detected by the 
device. As noted above, in some embodiments, the tnachine may be capable of clearing some typat of 
coin jams without uitervention of either store persojinel or centra? location (sen'icc) personnel In 
some cases, the machme may detect a malfunciion which j.s not of the type which can be autcsmatiealiy 

25 cleared or may have attempted to aiitomatically ciear a mal&nction, without success, in this case, the 
machine may. in some in.stances, aitenspt to notify store personnel of the simatton and/or may attempt 
to notify store personnel of procedures to be followed in order to correct the simatton. Such a 
notification could include sending a signal to the store central computer, illuminating a "trouble" light 
or other indicator, displaying a message on the video screen, or the like. 

30 In some cases the machine may experience a malftmction which it determines can i)ot be or was 

not cleared automatically and which can not be or was not corrected by store personnel In this case, 
tiic device may initiate access to the cenfral location to report sucii a tnaifimction, thus permitting the 
centra! location to dispatch service personnel to cortiect the siftiation. 

The remote device may initiate a call to the central location in order to infonn the central location 

35 that maintenance needs to be performed, such as loading additional or new coupons, loading pspertape, 
ink and the liJte 2208, 

Figs. 1-51 depict a second embodiment of a coin exchange kiosk 100 in a possible environment; 
a supermarket 1"he embodiment of Figs, l-l i sh^cs many features with the embodiment of Figs. 12- 
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IS and descriptions of such common features below apply to coiresponding features of the 
embodiments of Figs. 12-i8, !ii Fig. i, kiosk !00 is fi-ee-itaixiittg, and Itas been designed with a smati 
footprint to reduce or minjitiize the re<5U3red fioor space. The iower front surface i 10 is clear, aiiowing 
the user to watch the coins as tiiey are separated, coutueci, anci i}n)ppt!<3 into escrow tr;jy 105. By 
5 making the process visible to the user, trust in the niacbins is encouraged. Furthertnore, since 
watching fhe soning process is interestuig, the liser beconjes tntegraied into tlie macijine's openition 
and i.s further encouraged to use the machine. 

Initiaily &e coins are placed in coin tray 120 where small foreign objects fall through 
perforations in the bottom of the tray and the user can remm'e iargs foreign materials prior to coin 

10 sorting. When the lisci is ready to begin the sorting process, tiey naust pusis "go" button ! 15. Button 
1 15 initializes the coin counter, activates the com sorter, and activates the fan within tlie waste 
management chyte. if the system does not detect coins within a predetermined period of time, both the 
coin sorter and the fan are deactivated. The user next raises the edge of tray 120. Tlie my is hinged 
ott the right side and acts as a chute to ftmnel the coins into the kiosk. User directions, trajsaction 

15 information, store bargains, said advertisements appear on video screen 130. Screen 130 cats also be 
used to show attention getting displays in order to attract potential users. Once tlie coins are admitted 
into the kiosk and the go button has been pushed, the waste removal and coin sorting process begins. 
During the coin sorting process, coins which do not meet predetermmed physical criteria are rejected 
and returned to ifae user via chute 165. In one mbodimettt, as the coins sa-e counted flse video screen 

20 displays both the total mo!ietar>' vaiue and the number of coins collected within each denomination. 

At the conclu.sion of the stjrting process, the user is asked to either accept the stated coin value 
and continue the transaaion, or cancel tlie transaction. This selection is made by pushing one of two 
buttons i 50, If tl'.e user contittues the transaction, then the coin.s in the escrow tray 505 are dumped 
into a depository and the user is issued a voucher through siot 160. In one embodiment the voucher is 

25 worth the value of the counted coins and is redeemable at the retailer's cashier for c^h or credit 

towards purchases. Store coupons, printed by the voucher printer and good towards store bargains, are 
dispensed with the cash voucher Mantjfacturers' coupotis are dispensed through an adjoining slot 165 
at no cost to the user. If the tiser cancels the transaction the coins are returned in area 1 70. The upper 
back portion 140 of kiosk 300 is a display board where advertisements and notices can be placed. 

30 Display board 140 can also be used lo indicate what coiipons the machine is currently dispensing. 

The internal layout of kiosk 100 is shown in fig, 2, The coin storage area 210 holds die coins 
after the transaction has been completed Area 2 10 can either be separated into large capacity bins to 
hold each denomination, or into ready to u.se coin trays Wiien the storage area is close to capacity, an 
indicator 255 on the outside of the kiosk 100 notifies store personnel lo etnpty the storage area 2 10. 

35 The outside of *e waste management system 230 is visible in this diagram. Liquids fall throtigh 

the porous, grooved bottom plate of system 230 while l.in! and other fine materials are blown away by a 
small fan located in tlie chute. Liquids are collected in a waste receptacle. At the end of system 230, 
the coins are fonneled into the coin counter and sorter 280. This is a comraereiaily available sorter. 
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S«vera! manufacturers make sijitable machines, aitiiough in one embodiment a Sean Coin Model !09 
with a modified hopper is itseci. The counter accepts mixed coins and is able to detect foreign coins 
and slugs. Rejected coins are returned to the user through chute 165, 

In one embodiment of the kiosk, two different printers are used. Printer 270 is «sed to print the 
S cash vouchers and the store coupony. Printer 270 can be, e.g., ai> Epson T]sii261 printer. Besides 
containing the amount of die voucher, tite voncher will also contain other snfonsation sticb as store 
name, transaction nutnber, bar codes, etc in order to maice counterfeiting difficuit. Special papere and 
inks can also be used to di.scourage coimterfeiJing. In one embodiment, a separate printer 295 makes a 
continuous record of each transaction. This printer is an Epson RP265. In a second embodiment 
1 0 printei' 270 serves a double function. Besides printing the vouchers, upon command by store personnel 
this printer prints out alt of the pertinent tnmsactional information, CPU 290 also stores this 
information. 

In one embodiment, VGA screen 250 is a Super VGA monitor; CPU 290 is a Belmont 386, 
40MHz CPU; and high capacity sheet feeder 260 is a modified 1000 sheet feeder manufacaired by 

15 Gradco, model number HCF-JOOO. Warning light 255 warns store personnel when either printer is Sow 
on paper, the sheet feeder is low on paper, or there has been a system malftmction. 

Fig, 3 is a block dtagiitm of the system lewl electronic functions. The entire system is controlled 
by CPU 290. System information is presefited on display 1 30 which is the same monitor used to 
conanimicate with the user. Systwn inputs are coupled to CPU 290 via data bus 3S0. I*ush button 

20 swjtche,s 330 and 325 are ased by the user to either accept or cancel fee transaction. Switch 335 is a 
maintenance switch which is used by store pereonnsl to command fee sysfsm to download system 
information to eifeer the maintenance printer 295 or to 3 floppy disk. The maintenance switch may 
also be used to enter a mode to allow clearing of coin jams and an mteraai store coin counting mode. 
This interna! store com coimthig mode will enable the retailer to sort and cotmt coins from vending 

25 machines and cash registers, bypassing the voucher and coupoij fijnctions. Leading edge saasm 340 
telL"! the system each time a sheet of coupons has been dispensed, Stepping motor 320 dispenses the 
coapon sheets. Push button switch U 5 is depressed by the user to initialize the counting system and 
activate both the coin counter/sorter 280 and the waste management fan. Microswiiches 350 and 355 
deactivate escrow tray stepping motor 360, thus preventing possible mechanical damage by the 

30 ,stepping motor tnovitig the tray past its designated iimits, and indicate to CPU 290 the position of the 
escrow tray {i.e., at-rest position, retttming coins to the tJser position, or dutnping coins into the 
tnachine's storage area position), CPU 290 also controls she voucher printer 270. 

The flow chart of Fig, 4 illustrates the operation of fee coin exchange kiosk according to one 
embotliment of fee invention. The user places coins of varj'ing denmninations into the external tray 

35 {step 405), Small foreign tnatter fails through perforations in the bottom of the hoppea- tray (step 410) 
while large foreign matter is removed by the user (step 415). When the user is ready to begin nsing d>s 
machine, they press tfse "go" button {step 420), Pressing the go button activates the coin sorter, 
initializes the coin counter, and activates the fan within the waste management chute (step 425). Next 
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the user lifts the edge of the hopper vmy, dumping the coins down the cno-ance chute of the waste 
management sysiciu {itep 42%). As ihe. coins go through the waste management syswm certain waste, 
such as liquids, are removed (step 430). The coins are then counted and soncd (step 440). During this 
step coins which do not meet predetermined physicai criteria we rejected and returned to the user (step 
5 455k As &e coins are counted, the vaiue of die coins is displayed on the monitor a,s wei! as Ute 

number of coins counted within each denomination {step 440). Maamfacriirers' coupons arc dispensed 
at this time (sicp 440). After ali of ihe coins are counted, Osc «,ser is asked lo eiiiier accep! the %'a!ue 
that has been determined and continue &e transaction or to reject the vaiue and discontinue the 
transaction (step 450). If the user decides to reject tiie stated value then the coiti.i; are remraed (step 

10 455), If tiie user decides to accept the stated value and continue tJje trMisaetion then a ca.-ih voucher is 
dispensed for tiie stated value {step 460). 

The Row Chan of Fig, 5 iiiustrates the operation of the coin exchange kiosk m a second 
embcidinient. The user places coins of varying denominations into the externa! tray (step 505). Small 
foreign matter falls ihrough perforations it! the bottom of the hopper tray (step 510) while large foreign 

1 5 matter is removed by tlie user (step 5 i 5). When the user is ready to begin using the mach tne, they 
press the "go" button (step 520). Pressing the go btittcn activates the coi-tt sonra-, initiaiizcs flte coin 
counter, and activates the fen widiiti the waste management chute (step 525). Next the user lifts the 
edge of the hopper tray, dumping the coins down the entrance chute of the waste management system 
(step 528). As the coins go through the waste management system certain wa,ste, such as litjuids, are 

20 removed (step 530). The coiris are then counted and sorted (step 540). During this step coins which 
do not meet the predetermined physical criteria are rejected and returned to Uie user {step 535). As tlie 
coins sre counted, the value of the coins is displayed ott the monitor as well as the number of coins 
coimied within each denomination (step 540). Manofiicturcrs' coupons are dispensed at this time (step 
540). After ail of tite coins are counted, tlie user is asked to either accept the value lhat has been 

25 deiennined and continue the transaction or to reject the value and discontintje the transaction (step 
545), If the user decides to reject the stated vaiue tiicn the coins are returned {step 550.) and the 
transaction etids (siep 595), 

If the t!ser decides to accept the stated vaiue and continue ^e transaction thers feey are a.sked 
whether they would like to donate, in whole or in ps^t, the value of the coins to a charity (step 553). If 

30 the user does not wish to donate to a chsiity then a cash voucher is issued (step 577) and the 

transaction ends (step 595). If the user wishes to donate to a charitj', theti the user is asked to chose to 
which charity diey wish to donate (steps 557, 560, 565, and 5701. !f they do not wish to donate to any 
of the listed charities, ifaen the fransaction ends (step 595) mi the coins are reRtined (step 573). 

After choosing to which charity they wL-ih to donate, the user is asked if they wish to donate the 

35 total value of the coins (step 580). If the user wishes to donate the total amount then a receipt is issued 
which states the amoimt and the chant>' (step 583 ), CPU 290 records the amount donated and the 
charity (step 583 ) so that when tire coins are tiemoved from kiosk 100 Ihe proper amounts can be 
deposited to the appropriate charity organizations, if the user selects to donate only a portion of the 
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total amaunt, they then enter the amoimi to be donated (step 587). At this poiiU a receipt for ^le 
donated portion is issued, a cash voucher for the remaindCT of the toial amount is issued, and CPU 290 
records the amount donated atjd the charity for !ater djsbtirsement of funds (step 590). 

Fig. 6 is a block diagrffin of tiie stepping motor controi circuitrj' for the two stepping ti50toT.= used 
5 in kiosk JOO. Otie stepping motor controls the coupon dispenser ajid the cflier stepping motor controls 
the escrow tray. The ctrcuitn' for the two motors are duplicates of one Miother, The oscillators in 
blocks 6! 5 and 620 generate the pulses which set the stepping motor rates. The dip switches in blocks 
615 and 620 allow manua! setting of the osoiilator rates, Etsch motor has a second oscillator, blocks 
625 and 630, which set the choppitig rate. Tlie step pattern translators, blocks 635 and MQ. use both 
3 0 oscillators lo generate the step motor patterns. Two differcn! oscillators are used in order to maximi2S 
the power efficjency, 

in operation, computer 290 determines when power should be supplied to either the coupon 
dispetLser stq^ping motor 645 or the escrow tray stepping motor 650. Tnis input is stjpptied via 
interface 610. This signal is received by either isput selector 655 or 660. In one embodiment, this 

1 5 signal is digital Depending «pon fte signal, the seJector determines t!je ienjErth of time the stepping 
motor will be opet^ted. For exjunple, one signal from interface 610 will cause the coupon dispenser 
(motor 645) to dispense only a sragle sheet of cotipons while a different signal will cause two sheets of 
coupons to be dispensed. Shnilariy, one signal frotn interface 610 will cause the escrow tray {motor 
650) to rotate in one direction thereby retunttiug coins to the user, while a different signal will catise the 

20 opposite motor rotation thereby depositing the coins mto the coin receptacle. The power drive units 
665 a)id 670 .supply, upon command, sufficient power to opmie stepping motors 645 and 650. 

Fig. 7 is a side view of coin tray 120 and waste management chute 230. Coin tray 120 normally 
is flush with the top surface of kiosk 100 {Position 730). The user places their coins in the tray and at 
this point removes any obvious foreign materials. When the user is ready to begin the soning process, 

25 they lift handle 715 on coin tray 120. The tray is hinged at point 730. When tray 120 is in position 
720, the corns fall through waste management chute 230. The coins leave chute 230 through opening 
740 to enter the coin soning and counting tnechanisra. Liquids accidently dropped into the coin 
hopper are fimneled through spout 750 to a suitable collection receptacle. 

Fig. 8A is a diagram of the Jxittom pJate of waste mjuiageraent system 230. Fig. 8B is an 

.?0 enlarged view of a small section of this plate. The surface of the piate has grooves ruiming lengthwise, 
these grooves farming a series of alternating peaks 8 i 0 and valleys 830. The corns ride along the 
siaface of the plate while litjuids flow down the valleys 820, eventually flowing through perforations 
830 drilled in tlie bottom of the valleys S20. The liquids are then futmeled down spout 750, and 
collected, The sharp peaks 810, combined with a ieflon coating, help minimize Ihe friction ceased by 

35 the liquids which may accompany ihe coins. This in turn helps prevent a slow down of the sorting 
process. 

Fig, 9 is a. three dimensional view of the W3.ste management chute 230. Ttie cottis enter and 
travel down the chuie in direction 930. .As the coins travel down this chute, a fan (not shown) b3ows 
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air hack up the cbote in ciirecsion 950. Light materials, such as. smaW papers and iint, are blowi free 
from the coins and out of ttie macbine. Liquids ffow througJi tfae hoies in bottom piate 800. Sow 
through spout 750, and are coJkcted in a separate reccptacie. Macnetic. strips 950 along tJie exit edge 
of the coin hopper and the entry edge of the waste management chute collect ferrous objects, such as 
5 tokens and slogs, removing them from the coins. 

Fig. 10 is 3 from view of the escrow tray iOf. Tray 105 is divided mto four bins. Bin 1030 
catches dimes from soner 2S0; bin t020 catches permies; bin 1030 catches nickeis; and bin \Q40 
catches quarters. Stepping motor 3*iO drives worm gears 3055 and 1060. When activated, stepping 
motor 360 moves the bottom surface 1080 of the !ray along axis i070. If the tray bottom 1080 is 

1 0 rotated outward, toward the u.ser, the coins are dumped into a coin storage receptacie. If the tray 

bottom 30S0 is rotated inwafd, away from she user, then the coins are dumped into a return receptacle. 

Fig. 1 1 is a side view of the escrow Uay 305. Stepping motor 360 drives worn gears 1055 and 
1060. When the stcppiitg motor 360 is activateti, worm gear 1060 is rotated along axis i 070, When 
gear 1060 is rotated clockwise, the bottom surface 1080 is rotated allowmg the coins to be returned to 

15 the user in tray 1 70, When gear 1 060 is rotated counter-clockwise, the bottom surface 1 OSO is rotated 
aiiowiug tlie coins to be dumped into a coin depository. Microswitch 1 330 prevents the stepping itiotor 
from moving tiie tray bottom iOSO past its pre-determitied stops. 

In iight of the above description, a number of advantages to the present invention can be seen. In 
the typicai installation, a user will receive a caEobMtiQn of both a voucher which can he speiit by tite 

20 shopper on store merchandise, and &ee coupons which provide incentive for sijopping for items in the 
store by providing a discount on those items. Typicailv, the shopper will conduct the coin counting 
opeE-atioTi prior to doing shopping ajid thu.s the shopper wjU be armed widi both an incetttive for 
purchasing items iii the store and fee wherewithaii (in the form a "spendable" votichwi to do so. 
As will be tmderstood by those familiar with the art, the presem invention may be embodied m 

25 other specific forms without departitjg from the spirit or essentia! characteristics thereof. For example, 
she same printer could be used to print both the vouchers and periodic maintenance reports. 
Accordingly, disclosure of the preferred embodiments of the invention is intended to be illustrative, but 
not limiting, of the scope of the invention which is set forth in tlie following claims. 
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WHAT IS CLAIMED IS; 

1. As apparatus comprising: 

coin-counting means for detennining a total sraouot of said coins; 

means far receiving a plurality of coins of arbitrary iJenomination from a user, .said 
means for receiving including a first tray pivotabie from a first holding posiiian to a second <3eljver>' 
position foT delivering S3!(j piuraiit)' of coins to said coin-sorting nje^s; 

means, coupicd to said means for receiving, for removing waste mciuded among said 

piurality of coins- 
means, coupied to said coin-counting means, for dispensing s cash voiiciier for a 
vaUie related to said totai amoimt. 

2. Apparatus, as ciaiined in ciatm 1, wherein said means for receiving comprises a 
tratisport tray for convejittg coins from said first tray toward said coin-counting means, 

3. Apparatus, as clajnted in claim 2, wliereiii said transport tray includes a plurality of 
holes iw retnoviitg waste material. 

4. Appa.rati)s, as ciaimed in claim 3, wherein at least some of said holes are tapered in a 
dtrectioR toward said first tray. 

5. Apparatus, as claimed in claim 2. wherein said first tray is pivotabie about an axis 
located between said first tray and said transport tray. 

6. Apparatus, as claimed in claim 5, wherein eacii of said coins is substantially planar 
and wherein the plane of each coin, when travehtig from said first tray to said trausport tray, remains 
sub.stantisliy ptapendicular to aa iraaginar>' plane nm-maS to said axi-s. 

7. Apparatus, as claimed in claim 5, wherein said first tray has a bottom surface and 
wherein said bottom surface of said first tray, when in said first configuration, slopes downwardly at a 
first angle, with respect to horizontal, in a direction away from said transport tray. 

8. Appm^ttJ,s, as claimed in daim 7, wherein said first angle is bef\Yeen about 1 T and 
about 12°, 



9. Apparatus, as claimed in claim 1 , forther comprising control and VO meatss for 
receiving user irtpat ajid, la response, coa&oHing at least said coin-counting means. 
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10. Apparatus, as cjaime^i in ciaoa 9, wherein said control mi 1/0 means inctades a 
computer. 

! i . Apparatus, as clsitfied in c.iaire 10, further comprising a modem, coupled to said 
computer, for transmiaing data lo and from said computer, 

12. Apparato.s, as claimed in claim 9, fijrther comprising a gate means, movable under 
cotiirol of said control and VO means, for controiling flow of coins to said coin-coutHing means. 

! 3. Apparatus, as claimed in claim 1, wherein said meajis for removing waste includes at 
km a firsi fan configured to cause a flow of sir in a direction away from said cotR-counting means trnd 
toward said incatts for recei ving. 

14. Apparatus, as claimed in claim S, wherein said means for removing waste includes a 
means for causing a flow of air above said axis so as to flow over coins which pass over said axis. 

15. Apparatus, as claimed in claim 14, forther comprising means for causing a 
convergence of said flow of air prior to passage over said axis. 

1 6. Apparatus, as claimed tn claim 3 , wherein said means for removing waste includes at 
]ea.st a first magnet positioned tjetween said means for receiving and said coin-couaung means, 
wherein substantially ail coins are exposed to the field of said magnet while traveling from said means 
for receiving to said coiti-coimting measis without bei.Tig blocked by other coins. 

17. Apparatus, as claimed in claim ! , furtficr comprising coin-sorting means for 
depositing different denominations of said coins mto different containers. 

1 8. Apparatus, as claimed in claim 1 7, wherein said containers comprise standard-sized 
coin bags . 

19. Apparatus, as claimed in claim 3 7, furfiier comprising ai least one removable trolley 
for holding a plurality of said containers, 

20. Apparatus, a? claimed in ciaitt! 59, wheiein said trolley includes tapeied bag 
receptacles. 

21. Apparatus, a.s claimed in claim ! , ftttther comprising means for supplying power 
&om as ordinar>' AC power supply. 
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22. Apparatus, as cisitned in ciaini 21, feher comptising means for providing power to 
said apparatus for at Jeast a minimam ainmmi of time foitewing a fMiure of said ordinary AC power 
supply. 

23. Appar^us, as ciaimed in claim I , further cofflpfisitig means for dispensing a ploraiily 
of coupons. 

24. Appaiatos, as ckimed in claim 23, wherein said means for dispensing eoapons ts 
capable of operating indepeaderrtiy torn said means for dispenstag a cash voijclieT, 

25. Apparate, as claimed m ciaitii 1, wherein said coin-coiinting mem% said means for 
receiving , said mea«s for removing waste and said means for dispeasmg a cash voucher are positioned 
in 3 doored cabinet 

26. Apparatus, as claimed in claim 25, wherein said cabinet is provided in the absence of 
bracing members positioned so as to obstruct access to said coin -counting roearss when the imn. of 
said doored cabiaei are open. 

27. Apparatus, as claimed in ciaim 25, ■^dicrein at least said cain-coiinting means is 
motmted in said cabinet on rails to permit at SeasJ partial withdrawal therefrom. 

2S. As apparatus comprising: 
a cabinet; 

a first tray, pivotaliy mounted with respect to said cabinet, configured to receive a 
pi.uraiity of coins, said first Xr&y movable from a first holding position to a .second position for moving 
said coins otit of said first tray; 

a transfer tray for receiving coins moved out of said first tray and guiding said coins 
to a coin-countiiig meciianisni; 

at least a fit:st fan for blowing debris off said coins before said coins enter said coin- 
aJtinling mechanism; and 

a voticher dispenser for dispensing a casli voucher for a value related to the value of 
said ajins counted by said ajj.n-caimting mechanism. 

2*>. A method for dispensing a cash voucher, comprising; 

providing a first tray, having a bottom surface, configured to receive a piuralit5<- of 
coins, said first tray positionabie in a fnst hotding position wijerein said bottom surface defines a first 
angle vvife respect to honzonSal: 



wo 95/30215 Fcvm9msm 
28 

moving said first tmy from $md Sret holding positioti through an iatermcdiate 
position to a second position for moving said coins out of. said first tray, siiid bottom surface, in said 
intemfediate position, deftning a second angle with respect to horizontai, which is shaiiower than said 
first angie; 

removing debris from said p5ura!it>' of coins; 

transferring said coins to a coin-counting mecbisnisro ; 

determining a totai valtse of said coins, using said coin-counting mechanism; 

providing a controUabie voucher dispenser; 

providing a computer, coupied to said coin-counting mechanisro and to said 
cotitroiiabie voticher dispenser; 

transmitting an indication of said iota! value irom said coin-coimting mech^isra to 

said computer; 

trausmitting a command sequence from said computer to said controllable voucher 
dispenser to cause said voticher dispenser to disijense a c;t.sh voucher for a value related to said total 



30. A method, as cJaitned in claim 29, further comprising providitig a coinmttnications 
line coupled to said computer; 

3 i , A method, as claimed in claim 30, ilirther comprising tratismitting data and 
programming to said computer, lising said communications Sine. 

32. A mcSiod for autonisrtic counting of coin.'; utilizing remote locations which can be 
coupled to a centj-ai location, tiie mefcod comprising: 

providing a cenlra] computer facility; 

providing a pluraiit>' of automatic coin-coimting devices, each coin-counting device 
including a communications facility which can eiectronically commutiicate with said central computer 
facility; 

receiving and counting coins in each of said plurality of automatic coin-counting 
devices to obtain at least a first total of said coins; and 

aransmitting information relating to said first total, from each of said plurality of 
aiitomatic coin-counting devices, to said central computer facility, using said communications faciiiry, 

33. A method, as claimed in claim 32, fttrther comprising outputting at least a first 
voucher, at each of said plurality of automatic coin-couniitig devices, said voucher for an amount 
related to an antoitnt of coins counted. 
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a voucher using a first prititer. 



35. A metfaod, as ciaiuied is date 34, farther coRiprismg jMiatiiijg a docuracni, sepa-ate 
Mm said voacfesa-, related to said first total, osing said first priiJter, 



36. 



A method, as claiined in claim 35, wherein said dociiment comprises st least one of 
a bmk deposit slip; 
a coin bag tag; 

aa armored car canter receipt. 



37. A method, as claimed m claim 33 wherein said voucher mcludes m identife 

ituntber. 



voucher identifier number to said central comptitmg faciliE>', u.sing said cojniniinications facility. 

39. A method, as clauned m claim 32, further comprising: 

detcrmmitig, m each of said pluraii'y of coin-counting devices, additional 
mformalion, said a<!ditionai infonuaiion incliiding at least one of 



coiiramriicatioas facilitj', 

40. A melhod, as claimed in claim 32, further comprising storing said first JOta! in a 
memory irj each of said piuraJity of coin-counting devices, prior to transmitting to .•said central 
compsjting facility. 

41 . A metJiod, as claimed in daim 40, wherein said memoty is non-volatile memory. 

42. A method for cob access conlrol in a coia-counting device, tfee method comparising; 
providing a lock, restricting access to coiJBted cotas in said coin-cmmting device; 
detectiag the opening of said lock; and 

iwcfding fite time of opening of said lock. 



38. 



A metfjod, as claimed in claim 37, fiirther comprising transmitting at ieast one 



the number of each denomination of said coins 
the time of each countmg step; snd 

transmitting said additional information to said centra! computing facilit>', using said 



43 . A method, as ciaimed in clam 42, fiirther comprising: 

receiving kpat of idcntitj' information tdenti^ing the entity opening said locic- 
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recording said identitj- infonnation itj said meitiory. 
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44, A metliod, as claimed in claim 42, fttrther comprising: 
receiving a password; 

comparing said password to a list of acceptable passwords and prevetitiiig tJje 
opening of said lock and requesting another en^' of a password, until an entered password matches a 
5 password in said fist of acceptable passwords. 

45. A method, as claimed in ciaim 42, further comprising transmitting said time of 
opening said Jock to a ceotrai compttting facility. 
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